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A  general increase above the normal figure in the number of red 
blood corpuscles--polycythemia, erythremia--is met with under three 
conditions: (1)at  high  altitudes;  (2)in  certain  heart  diseases, 
particularly  in  congenital  forms;  (3)in  polycythemia  vera  cure 
splenomegalia--Vaquez'  disease. 
Individuals with polycythemia of sufficient degree usually have an 
abnormal skin color.  In some cases they have a  reddish, in others 
more of a bluish color.  There is in the literature some confusion as to 
the classification of this color.  It is especially questionable whether 
the color in these patients is to be called cyanosis or not.  The reason 
for the difficulty seems to be  (1)  the  historic  development of  the 
nosology of the diseases in which polycythemia is found, and (2)  the 
lack of a precise physiological explanation of cyanosis. 
As to the first point a few historical remarks are necessary. 
It is well known that a quick change from a low to a high altitude causes a 
series of symptoms which we call mountain sickness.  The study of this disease 
was  put  on a  scientific  basis by Jourdanet (1) in  1864 and  further  developed 
by Paul  Bert  (2).  The  polycythemia  was  suggested  by  Paul  Bert  in  1882 
and  demonstrated by Viault  (3)  in  1891.  Since  then  numerous  investigators, 
especially  Zuntz  and  Loewy  (4)  and  Douglas,  Haldane,  Henderson,  and 
Schneider  (5)  have  studied  this  condition.  Two of  the  main  symptoms are 
polycythemia, and under certain circumstances  blueness of the skin--cyanosis. 
The polycythemia in heart diseases was first  shown  by Toenissen  (6) in 1881 
and further developed by Krehl (7), who in 1889 described a patient with polycy- 
themia,  cyanosis,  and congenital  heart disease  with  deficient  septum ventricu- 
lorum.  Several cases have since been described.  The most frequent symptoms 
in congenital heart disease with deficient septum ventriculorum are polycythemia 
and almost constant cyanosls. 
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Vaquez (8)  in 1892 described a patient with polycythemia who had an abnor- 
mal skin color, which he called cyanosis.  He considered it a  case of congenital 
heart  failure.  The  postmortem  examination  (1893)  showed  no  abnormalities 
in  the heart,  but  an  extensive enlargement  of the spleen.  Since then  several 
similar cases have been reported, and this symptom complex is now recognized 
as a special clinical entity (Osler, 1903  (9)). 
In the first description the skin. color of erythrosis was called cyano- 
sis.  Chiefly for this reason, probably, most subsequent authors have 
described the  color as  cyanotic, although  some of the  later  writers, 
for instance  Osler and  McCrae,  have  been  inclined  to describe the 
color  not  as  a  cyanosis,  but  as  a  congestion  or  ruddiness  of  the 
skin.  Another  reason  for  the  confused  nomenclature  is  probably, 
as already mentioned,  the uncertainty  in our  understanding  of  the 
cause of cyanosis. 
In  accompanying  papers  (10)  it  is  shown  that  the  cause  of 
cyanosis  is  the  increase  in  the  oxygen unsaturation  of  the  venous 
blood, or rather of the blood ill the capillaries.  It is probably justi- 
fiable to put cy.__~_anosis  in the same relation to 9_xTygen unsaturation that 
anemia is to hemoglobin. 
It is, therefore, of importance to determine the oxygen unsaturation 
in such cases.  In this paper a report is made of the determination of 
the oxygen unsaturation in a typical case of Vaquez' disease. 
The  patient  was a  man  aged 43  years.  He was admitted  to  the 
hospital for duodenal ulcer.  In the hospital  a  considerable enlarge- 
ment of the spleen was found, with 181 per cent hemoglobin,  10,900,- 
000  red blood corpuscles, 3,000 leucocytes, blood pressure  150  ram., 
Wassermann reaction negative.  The skin and mucous membranes of 
the eyes, mouth, and rectum showed a deep red color. 
Four determinations  of the oxygen unsaturation  and  three of the 
carbon dioxide of the venous blood were done  (Van Slyke's methods 
were used (11-13)).  The results are given in Table I. 
• The values of the oxygen content in the venous blood are consider- 
ably greater  than  we usually find in normal  individuals.  They are 
increased in the same degree as the total oxygen-combining power of 
the blood.  The  oxygen unsaturation  is consequently normal.  The 
values for the carbon dioxide are low, one of them at the lowest normal 
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TABLE  I. 
Oxygen Unsaturation and Carbon Dioxide Contenl of the Venous Blood in a Patient 
with Vaquez' Disease. 
Determi- 
nation 
No. 
Date. 
1919 
Jan.  8 
"  13 
"  21 
Feb.  4 
Total oxy- 
gen  capac- 
zty,directly 
determined 
(Van 
Slyke's 
method) 
(a). 
vol.  per  cem 
31.50 
31.50 
33.40 
31.64 
Hemoglo- 
bin (calcu- 
lated). 
per cent 
170 
170 
181 
171 
Oxygen 
content of 
venous 
blood (v). 
~ol. per cent 
26.20- 
26.50 
28.00 
25.01 
Oxygen 
unsatu- 
ration 
(a-v). 
~ol.  per cen~ 
5.30  . 
5.00 
5.40 
6.63 
i 
I 
Carbon 
dioxide 
content  of 
i  whole 
blood. 
vol. per  cem 
58.0 
56.6 
45.5 
Pulse. 
70 
66 
68 
70 
Respi- 
rations  pez 
mln. 
15 
14 
16 
16 
blood and to the abnormally  high hemoglobin  content of the venous 
blood.  Neither in the skin color nor in the blood findings was any 
reason  found  for  considering  this  man  cyanotic.  It  was,  however, 
evident that his color was not normal but reddish.  When we consider 
that this particular color is one of the cardinal symptoms of the disease, 
it seems  justifiable to give it  a  definite name.  For this reason it is 
proposed  to  call  the  condition  in which  this  color  appears  by  the 
name "erythrosis."  The  three main  symptoms  of  Vaquez'  disease 
are  then  (1)  polycythemia,  (2)  erythrosis  of  the  skin  and  mucous 
membranes,  and (3) splenomegaly. 
SUMMARY. 
!.  In the  venous  blood  of  a  patient  with Vaquez'  disease normal 
values were found for the oxygen unsaturation (reduced hemoglobin), 
although the total hemoglobin and oxygen capacity were abnormally 
high.  The carbon dioxide content was normal. 
2.  The color of the skin and mucous membranes of this patient was 
more reddish than blue. 
3.  It is proposed to call the color of the skin in polycythemic patients 
erythrosis in order to distinguish the condition from cyanosis. 298  ERYTI-IROSIS~ OR  FALSE CYANOSIS 
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